Background: To determine the minimum survival benefits that patients, and their clinicians, judged sufficient to make adjuvant chemotherapy (ACT) worthwhile, in addition to pelvic radiotherapy, for women with high risk and advanced stage endometrial cancer.
Surgery with a total hysterectomy and bilateral oophorectomy (TAH BSO) is the mainstay of treatment for endometrial cancer, but locoregional recurrence occurs in many patients. Adjuvant pelvic radiotherapy reduces the risk of locoregional recurrence, but does not improve overall survival (OS) in patients with early stage, high-intermediate risk endometrial cancer (Keys et al, 2004; Nout et al, 2011) . Adjuvant chemotherapy (ACT) remains unproven despite its role suggested by the increased risk of developing distant metastases in patients with high-risk features, and the study of various strategies of incorporating ACT in the treatment of endometrial cancer in randomised trials (Morrow et al, 1990; Maggi et al, 2006; Randall et al, 2006; Susumu et al, 2008; Hogberg et al, 2010) .
The PORTEC-3 trial was designed to test the addition of ACT to standard surgery and radiotherapy, by comparing surgery followed by pelvic radiotherapy alone vs surgery followed by pelvic radiation with concurrent chemotherapy followed by four cycles of chemotherapy in patients with high-risk and advanced stage endometrial cancer. The potential benefits of ACT in the PORTEC-3 trial are improvements in DFS and OS at the cost of increased toxicity and inconvenience due to the longer and more intensive treatment.
An individual's preferences regarding ACT, such as that in the PORTEC-3 trial, reflect their personal value judgement about the trade-off between its benefits and harms. Studies of preferences for ACT quantify the minimum benefits judged sufficient to justify its possible harms and inconveniences (Blinman et al, 2012) . Knowledge of a patient's preferences allows tailoring of communication and decision-making and is an important component of patientcentred care and shared decision-making.
Our studies of preferences in other cancers have shown that most patients judge small benefits sufficient to make ACT worthwhile in breast and colon cancers (e.g. median absolute benefits of 1% in survival rates) (Duric et al, 2005; Blinman et al, 2010) , but that larger benefits were required to make ACT worthwhile in non-small-cell lung cancer (NSCLC), and intraperitoneal chemotherapy worthwhile in advanced ovarian cancer (e.g. median absolute benefits of 5% in survival rates) (Blinman et al, 2013 (Blinman et al, , 2015 . We were unable to find published data about preferences for ACT in endometrial cancer.
The aim of this sub-study of the PORTEC-3 trial was to determine the minimum survival benefits that participating patients and clinicians judged sufficient to make the addition of ACT worthwhile in women with endometrial cancer undergoing surgery and pelvic radiotherapy, and the factors influencing these preferences.
MATERIALS AND METHODS
Study design. The preferences study was as an observational cohort study designed and conducted by ANZGOG investigators, and nested within the PORTEC-3 trial at the 16 Australian and New Zealand participating sites. Participants in the preferences substudy were patients participating in the PORTEC-3 trial at these sites, and their clinicians (medical oncologists, radiation oncologists, and gynaeoncological surgeons). Ethics approval of the preferences study was obtained from each participating centre.
In the PORTEC-3 trial, patients were randomised in a 1 : 1 ratio to either ACT in addition to pelvic radiotherapy (experimental group) or pelvic radiotherapy alone (control group). ACT comprised two cycles of cisplatin 50 mg m À 2 given in the first and fourth week of pelvic radiotherapy, followed by four cycles of paclitaxel (175 mg m À 2 , 3 h infusion) and carboplatin (AUC 5) given once every 3 weeks. Pelvic radiotherapy in both arms was 48.6 Gy (1.8 Gy per fraction) with a brachytherapy boost for cervical invasion. The main efficacy results of the PORTEC-3 trial have not yet been published.
Preferences questionnaire. Patients' and clinicians' preferences for ACT were elicited with a self-completed paper questionnaire. Patients completed the questionnaire at baseline (after randomisation but before any trial treatment) and again at 9 months, which was about three months after finishing ACT in the experimental group. Clinicians completed the questionnaire once only.
The questionnaire used the time trade-off method to determine the minimum survival benefits judged sufficient to make the addition of ACT to pelvic radiotherapy worthwhile, as in our previous studies (Duric et al, 2005; Blinman et al, 2010 Blinman et al, , 2012 Blinman et al, , 2013 Blinman et al, , 2015 . There were two different types of time trade-off questions based on standardised, hypothetical scenarios. The first type of question asked participants to consider adding extra times to a baseline survival time while the second type asked participants to consider adding extra chances of survival to a baseline survival rate. For example, in the first type of question the patient was asked to imagine a life expectancy of 5 years without chemotherapy or a longer life expectancy with ACT. The extra survival times due to ACT ranged from 1 day to 15 years. Each type of question had two different baseline prognoses (survival times of 5 or 8 years; survival rates at 5 years of 50 or 65%) resulting in four hypothetical scenarios.
Other assessments. Other assessments included a study-specific questionnaire to record participant's age, marital status, occupation, smoking history, and level of social supports. Cancer histology, stage, and type of surgery were recorded as part of PORTEC-3 trial. The Patient Disease and Treatment Form (Patient DATA Form) (Stockler et al, 2007) was used to assess the patients ratings of their expected health-related quality of life (HRQL) during ACT, as in our previous preferences studies (Duric et al, 2005; Blinman et al, 2010 Blinman et al, , 2013 Blinman et al, , 2015 . The Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith, 1983 ) was used to assess the effect of symptoms of anxiety and depression on preferences at baseline, again as used in our previous preferences studies (Duric et al, 2005; Blinman et al, 2010 Blinman et al, , 2013 Blinman et al, , 2015 .
Questionnaires were distributed to patients by a trial nurse at the baseline visit for the trial, after randomisation but before starting the randomly allocated ACT. Trial nurses were asked to go through the written instructions for the questionnaire with participants, but not to influence participants' responses. Questionnaires were distributed to clinicians after activation of the trial at their site.
Statistical analysis. This study was primarily descriptive and exploratory. The primary endpoint for descriptive purposes was the smallest benefit judged sufficient to make ACT worthwhile in each of the four scenarios. The preference data were expected to be highly skewed requiring robust methods used and validated in our previous studies (Duric et al, 2005; Blinman et al, 2010 Blinman et al, , 2013 Blinman et al, , 2015 . The primary endpoint for comparisons between groups and for correlations with other factors was the average of the smallest benefits judged sufficient for the two survival time scenarios. Comparisons between groups were based on the non-parametric Kruskal-Wallis test. Determinants of preferences were assessed using multivariable linear regression after normal score transformation of the preferences data (Gibbons and Chakraborti, 2011) . Logistic, ordinal, and mixture models were used to determine the sensitivity of the results to the methods of analysis, as in our previous studies. P-values were interpreted conservatively to account for the multiple comparisons: P-values from 0.01 to 0.05 were considered to reflect weak evidence of an association.
The target sample size for the preferences substudy was 100 patients, in order to provide 95% confidence intervals for proportions of no wider than ±10%. Clinicians were harder to recruit than expected with a total of 44 participating in the preferences substudy.
RESULTS
The preferences substudy included 83 of the 122 women recruited to PORTEC from ANZGOG sites. The main reason for the discrepancy was due to the preferences substudy opening after the parent PORTEC-3 trial at all sites. Baseline characteristics of the participating patients are summarised in Table 1 . Their median age was 60 (range 36-77), and most were married (65%) without dependent children (89%), and expected to have support all or most of the time during ACT (72%). Their cancers were most frequently FIGO 2008 stage IIIC disease (43%), endometrioid histology (70%), and treated with TAH-BSO surgery (81%).
Characteristics of the 44 participating clinicians are summarised in Table 2 . Their median age was 43 years (range 30-63), and most were female (56%) and married (86%) with dependent children (81%). There were more radiation oncologists (39%) than gynaeoncological surgeons (30%) or medical oncologists (25%) with most clinicians having over 5 years of experience as a specialist (84%).
Patients' expectations of HRQL. Patients' ratings at baseline of their expected HRQL during ACT are ranked in Table 3 . Alopecia, nausea, and fatigue were the three symptoms expected to be most troublesome during ACT; appetite, energy, and mood were the three aspects of well-being expected to be worst during ACT. Baseline ratings on the HADS were indicative of moderate to severe anxiety in 19 of the 82 women (23%) and moderate to severe depression in four women (5%).
Patients' preferences for ACT. Patients' preferences for ACT at baseline (before experiencing it) are summarised in Figure 1 . The median survival benefit reported for each scenario was the minimum benefit judged sufficient to make ACT for endometrial cancer worthwhile by 50% or more of the participants. The median survival benefits were an extra 1 year in survival time beyond baselines of 5 and 8 years without ACT, and an extra 5 and 4% in survival rates beyond baselines of 50 or 65% respectively at 5 years without ACT. The preferences of patients varied widely over the entire range of options from no extra benefit to an extra 15 years in survival time and an extra 50% in survival rates.
At baseline, patients' preferences did not differ for the two survival time scenarios, but patients needed larger survival rate benefits necessary to make ACT worthwhile for the baseline survival rate of 50 vs 65% (Po0.001). Patients' preferences changed over time (from baseline to 9 months) for the survival time scenarios, but not survival rate scenarios, according to whether they had ACT or not. Patients who had ACT judged smaller benefits sufficient over time whereas patients who had radiotherapy alone judged larger benefits necessary over time (change in median benefit -3 months vs 2.5 months, P ¼ 0.028). Patients judging larger benefits necessary to make ACT worthwhile was weakly predicted by them being married or in a de facto relationship vs being separated, single or widowed (median benefits of 1 year vs 6 months, P ¼ 0.02 and 6 vs 4%, P ¼ 0.02).
Clinicians' preferences for ACT. Clinicians' preferences for ACT are summarised in Figure 2 . The median survival benefits clinicians judged sufficient to make ACT worthwhile were an extra 1 year of survival time beyond a baseline of 5 or 8 years without ACT, and an extra 7 and 10% in survival rate beyond baselines of 50 or 65% respectively at 5 years without ACT. Clinicians' judged smaller benefits necessary to make ACT worthwhile for the baseline survival time of 5 vs 8 years (P ¼ 0.03), but their preferences were similar for the survival rate scenarios. Clinicians judging larger benefits necessary to make ACT worthwhile was weakly predicted by clinicians having people dependent on their support at home vs not (median benefits 15 vs 8 months; P ¼ 0.02 and 10 vs 5%; P ¼ 0.02).
Compared to patients, clinicians judged similar survival time benefits necessary to make ACT worthwhile (median benefits of 1 year vs 11 months, P ¼ 0.4) but needed larger survival rate benefits to make ACT worthwhile (median benefit 8.5 vs 5%, P ¼ 0.03). Clinicians' preferences also varied over a narrower range (interquartile ranges (IQRs), 6 months to 1.5 years vs 5 months to 2 years, P ¼ 0.0007; and 5 to 10% vs 1 to 13%, P ¼ 0.004).
DISCUSSION
Decisions about ACT chemotherapy are difficult and involve a consideration of a patient's baseline risk of cancer recurrence, the benefit of ACT and the likely toxicities and inconveniences of the treatment. The benefits of ACT are usually modest and intangible manifesting as no recurrence of cancer over time. Toxicities, however, are real and frequent with potential lifelong consequences for patients who are otherwise well and free of cancer. Information that helps clinicians and patients better understand these aspects of decision-making about ACT, as in PORTEC-3, is much needed. The main findings of our study are that most patients and clinicians judged moderate survival benefits sufficient to make ACT in addition to pelvic radiotherapy worthwhile in high risk or advanced endometrial cancer. Both patients' and clinicians' preferences varied over a wide range and were difficult to predict from their baseline characteristics. This is the first published study of preferences for ACT in endometrial cancer. The median benefits judged sufficient to make ACT in endometrial cancer worthwhile in this study (an extra 1 year or 4 to 5%) were larger than those required to make ACT worthwhile in breast cancer and colon cancer (an extra 1 day to 1 month, or an extra 0.1 to 1%; Duric et al, 2005; Blinman et al, 2010) , but similar to those required to make ACT worthwhile in NSCLC (9 months or 5%; Blinman et al, 2015) and intra-peritoneal chemotherapy worthwhile in advanced ovarian cancer (6 months or 5%; Blinman et al, 2013) . The larger benefits required to make ACT worthwhile in endometrial cancer, compared with breast or colon cancer, may be determined by the older age of this patient groups: women with endometrial cancer are generally older and have fewer dependents than women with breast cancer (Blinman et al, 2010 (Blinman et al, , 2015 . Another key difference is that all patients in the current study had had pelvic radiotherapy whereas patients in our previous preferences studies only had chemotherapy. This receipt of radiotherapy may have skewed patients' preferences in this study, likely towards needing larger benefits to make ACT worthwhile.
We found that clinicians, compared with patients, had similar preferences in scenarios based on survival times (median benefit of 1 extra year), but required larger benefits in scenarios based on survival rate (median benefits of an extra 8.5 vs 5%); clinicians' preferences also varied over a narrower range than those of patients. Earlier published studies mostly show that clinicians require substantially larger benefits than patients to make chemotherapy worthwhile. A widely cited study of preferences in advanced cancer, published more than 25 years ago, showed that the median 'chance of cure' needed to make a hypothetical regimen of chemotherapy worthwhile was 10% for oncologists but only 1% for patients with advanced cancer (Slevin et al, 1990 ). In our current study of preferences for ACT in endometrial cancer, the preferences of patients and clinicians were more similar, much as we found in our study of patients' and clinicians' preferences for ACT in NSCLC (Blinman et al, 2015) , suggesting that contemporary clinicians' and patients' attitudes towards chemotherapy are more closely aligned. Possible reasons for this change over time may be a greater acceptance of chemotherapy as treatment for cancer due to improvements in efficacy, supportive care, and convenience and patients' expectations for cancer treatment more likely include ACT as a treatment option.
We found that patients' preferences changed over time for the survival time scenarios according to whether patients had had ACT or not. These results differed to our previous studies that found no change in patients' preferences over time (Blinman et al, 2013 (Blinman et al, , 2015 and to Jansen et al's study in ACT for breast cancer where preferences were also stable over time (Jansen et al, 2001 ). These results of our current study should be interpreted with caution given the subgroup exploratory analysis, but possible explanations include patients' experience of ACT being better than expected or justification of their decision to participate in the trial and so be randomised to the ACT arm. There were no strong predictors of either patients' or clinicians' preferences for ACT in endometrial cancer like in our previous studies. A systematic review found that the most consistent predictors of preferences were the benefit and toxicity of treatment, experience of treatment, and having dependents at home (Jansen et al, 2004) . The lack of any significant predictors of preferences in this study might be a consequence of the sample size, but the consistency of this finding over our multiple studies supports the notion that preferences are not readily predictable from baseline characteristics, but are instead inherently individual and determined by one's experiences, values and attitudes, none of which are easily expressed, recognised or measured.
We nested this preferences substudy within a large, international, randomised phase III trial. The main advantages of this approach is that it ensures greater uniformity in the information provided to patients about the treatments in question, and that the preferences data are directly relevant to the treatment in the trial and so provide timely and important information to help clinicians and patients interpreting the outcome data from the trial. The PORTEC-3 trial, for example, was powered to detect a 10% absolute improvement in OS, which is substantially bigger than the median survival benefits of about 5% judged sufficient to make ACT worthwhile in the trial. Patients and clinicians will thus likely find ACT for endometrial cancer an acceptable treatment and readily adopt its use should the trial be positive.
Strengths of our current study are that it is the first study to determine patients' and clinicians' preferences for ACT for endometrial cancer, and doing this within the context of a randomised clinical trial as previously discussed which also allowed the recruitment of participants from a larger number and more geographically diverse centres. Limitations include selection bias of recruiting participants from a clinical trial who may have different preferences to patients who are not fit enough or willing to participate in a trial. The small sample size limits associations to only strong predictors of preferences of which there were none, consistent with our previous studies and the view that preferences are inherently individual. Recruitment to the preferences substudy was always determined by recruitment to the parent trial, but our final recruitment (n ¼ 83) was not far from the estimated recruitment (n ¼ 100). Recruitment of clinicians was far more difficult and well below that estimated. Informal feedback from sites included many clinicians uninterested in the study or not prioritising it as important, or declining because they felt uncomfortable answering questions about chemotherapy when this was not their usual treatment modality. Clinician engagement is clearly necessary for successful clinical research and our experience in this study will mean that we assess our methods in future studies.
Clinical implications of this study are that patients considering ACT for endometrial cancer have varying preferences, and therefore require careful, detailed discussions about the benefits and harms of chemotherapy to ensure their decisions are wellinformed and aligned with their personal views, attitudes, and priorities. Clinicians should appreciate that their views and recommendations about treatment are highly influential, explain the pros and cons of treatment; elicit patients' attitudes, values and priorities; and help formulate plans that are consistent with their patients' preferences, not just their own. Research implications are to establish the generalisability of these results by studying the preferences of women with endometrial cancer being treated in routine clinical practice as opposed to clinical trials; from other countries and cultural backgrounds; and, having different treatments.
In conclusion, patients and clinicians judged moderate survival benefits sufficient to make ACT worthwhile with pelvic radiotherapy for high-risk endometrial cancer in the PORTEC-3 trial. These benefits were larger than those judged sufficient by patients with breast or colon cancers, but similar to those judged sufficient by patients with lung or ovarian cancers. Preferences for ACT were highly variable, not easily predictable from baseline characteristics, and warrant careful elicitation and discussion as part of shared clinical decision-making. 
